T RANSLOCATIONS occur spontaneously or may be induced by external agents which give rise to changes in chromosomal arrangement and heredity. Viable translocation heterozygotes can be examined cytologically in large numbers. Induced exchanges might allow rearrangement of the karyotype of species such as Dactylis glomerata eliminating or altering various types of gene action. This may lead to a greater expression of agronomically desirable characteristics and at the same time provide a mechanism for conserving valuable gene combinations in sexual reproduction.
Various reproduction systems based on translocations have evolved in nature and have resulted in genetic conservatism. Conservatism in the release of genetic variability has given certain species greater survival value over ancestral types. A structural hybrid system may prove valuable in reducing variation when synthetic varieties are increased. This might be accomplished through the induction of translocations in plants which are propagated by seed. The objective of this study was to determine the effects of radiation-induced translocations in tetraploid orchardgrass, Dactylis glomerata.
MATERIALS AND METHODS
The seed lot used in this investigation was obtained from 6 superior clones selected from P.I. 237174. Open pollinated seed was harvested from all six plants. Sublets of this seed were then subjected to %, 1/2, and 1 hour of neutron radiation (flux 7.7 X 10 8 N/cm.Vsec.) at the Oak Ridge, Tennessee, facilities of the Atomic Energy Commission through the courtesy of the UT-AEC Agricultural Research Laboratories. Irradiated seed (herein referred to by the letter N) and control seed (herein referred to by the letter F) were germinated under controlled conditions. The seedlings were individually transplanted into two-inch peat pots. When a majority of the seedlings had approximately 7 to 10 expanded leaves, they were placed in a refrigerator maintained at 35 to 40° F. for 3 months, with a 9-hour light period daily to induce flowering.
The progeny from 1 plant of the original 6 was used to carry out this study. Three hundred plants made up the control population, and 120 in each of the i/i-, i/ 2 -> and 1-hour N treatments. The seedlings were individually space transplanted into the field. Each treatment group was placed in an isolated block to prevent contamination from outside sources of pollen.
Two panicles on each Fi and Ni plant were tagged at random during the period of heaviest anthesis. Seed for the Fz and Ns populations were harvested from these tagged panicles. These same panicles were also used to determine fertility.
Sixty seed from each of the following numbers of Fi and Ni plants (all that flowered in the populations) were germinated and the resulting seedlings were used to make up the F 2 and Na populations: Control-75 plants; Irradiated Vi hour-54 plants; Irradiated 1/2 hour-75 plants; Irradiated 1 hour-54 plants.
Seedlings were transplanted to the nursery in August of I960. The field design consisted of three randomized complete blocks. Each block had 258 plots with 8 individually spaced plants per plot from 1 of each of the Fi and Ni plants. Thus, there were 24 progeny represented from each of the Fi and N t plants included in this study.
Percentages of fertility were determined from the Fi, Ni, F 2 , and N 2 populations by counting number of florets and seed set on the 3 center branches of 1 panicle pef plant.
Survival and vigor ratings were taken in the spring of 1961. AH plants failing to survive prior to October 1, I960, were replaced with extra plants from the same population. Vigor was scored on the basis of 0-5, with 0 t= dead and 5 -most vigorous. For the statistical analysis of spring vigor, the plot ratings were converted to a percentage of vigor.
Individual plants were cut and weighed in the fall of 1961 after 5 months of continuous growth, and average plant weights determined. Statistical analyses of field data from the F 2 and Na were made on averages for the 24 progeny represented from each original F! or Ni parental clone.
Cytogenetic analyses were made from temporary propionic carmine smears of pollen mother cells from 135 plants of the Fi, Ni, F 2 , and N 2 populations.
